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(57) Abstract 

A reflection color liquid crystal display 
which displays an easy-to-view multi-color image 
with a high contrast ratio, and a liquid crystal 
display having a built-in touch panel of which the 
displayed image is not marred even when a 
pressure-sensitive input unit. Specifically, a 
reflection liquid crystal display comprising an 
optically reflective plate (5), a substrate (4), a 
liquid crystal layer (1) having a nematic liquid 
crystal having positive dielectric anisotropy and 
sandwiched between the substrate (4) and the 
plate (5), a first optical phase difference 
compensating plate (8), a second optical phase 
difference compensating plate (9), and a 
polarizing plate (10), wherein optimization is 
effected regarding (i) retardation of the optical 
phase difference compensating plates (8, 9) in the 
direction normal to the substrate, (ii) the angle 
made by the transmission axis or absorption axis 
of the polarizing plate (10) and the lag axis of the 
optical phase difference compensating plates (8, 
9), (iii) the twist angle of the liquid crystal layer 
(1), (iv) the product of the double refractive index 
difference of liquid crystal of the liquid crystal 

layer (1) and the thickness of the liquid crystal layer, and "(v) the angle made by the direction of alignment of liquid crystal molecules near 
the substrate (4) and the transmission axis or absorption axis of the polarizing plate (10). 
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1. --#,BL#3!$iL B l f,&^j&X, 

£itifc&KftM^£5%L&M:frJ$L#JnL&& 150nm ^Ji, 350nm VX 
10 T, JLt^^ h ° 9 ^:^##^ jS®^ 45Jt~ 100^. 

l£i&i£Jt;Mr 100 nm tt-t 180nm «T^^ 1 &¥ft&£*Y&fc* ## 
J&&^>Fi*J#*£J&i3l^;# 200 nm tf-t 360nm «T^| 2 jfc^jMfite^ 

tf}%M-%Q2H, |2*e2-91|#i£L, £35£.i%Ji, 55>!^«T. 

20 Ji3£&,&>g:#*Li8r 60 100 I*JB*, 

&#rM$ L M.3v%L&M;&J$Ltfl$l&&- 250nm #-fc, 330nm «T, JL-ti£ 

!2lJlt#^ril^^^te3^L 20^^-t, 70&#Ti£ li0^t«-h, 150 

30 

6. telM5i*J,g-£ 1-3 ttf#^-^*«#A#^&&&^£ 



_hi££ 3&# *|>£jL##*L6*3^-->K *#**l-**jfe4** 

f-: Jiifelt 1 2 &##4i;fc4Hfc*L. ##1" St* 450nm -ft 
dN-^-S-i^^-'liA n(450) iSUHUfr-ffc* 650nm ^ # 
•ItA n ( 650) -^^^-^at* 550nm 6$ &¥)#rM^£'ft3{-lL& n ( 550 ) 

1 £ A n ( 450) /A n ( 550) £ 1. 06 
0. 95 £ A n ( 650) /A n ( 550) < 1 

1 2 *tf -fit* 450mii^it^*r*^ 

4-f£j#'l£A n ( 450) JMBJfr-FSt-fc 650nm 6$ &&)4fT M^%-fa%"&.A n 
( 650) MfatfTitL-fc 550nm fi^ ^t^##^^-l^^-'^A n ( 550) ^>t, 

1 £ A n ( 450) /A n ( 550) £ 1. 007 
0. 987 £ A n ( 650) /A n ( 550 ) £ 1 

10. .*M**l*I*£ i~ 3 t^^-^^f^^A^^>^^S.^^ 

&>&ftmifctt4fr#*;g.^ifc&^#£tf JMs£ 250nm vX-h* 300nn « 

11. WW]^^1~3 t^^-^W«Mil,S*^ 
JL, _ti£jj5 2#J&Wi£#&,&^#£ft:^-5Ji&ii 
^«».^^^4*iK.4L4t4lr^-A^ A AOS £ 110 Jfctf-t, 150 Afl 

12. i~3 **frafcttiU*^ 

&4&#->t tf&M&&*JgLVL&#tM%J$LQZ % 20 Jt- 70 



13. flM&fc.*]**- 5 ft&¥jj0LM& *4Mt£-f: 
&& v &.#~#itifM%JLm& llOjfctf-t, 150J$L>aT, tMM&Jg 1 ^ 

ii^:^ k^JtaiiJ 2 #jkWi£#&&^#3:iSj:*-ft;faJi. 90 Ati 

14. 5 ft &s., 

&M t t8L#L&i#r&#jfflM.eZ % 20^-70 ###.4M-#:i£;t7& 

15. I" 3 t«4^M)t^^M$WI$|l 

ft &#J % £.83 ifr 40 J$L ~ 60 >dt, 
$-Tft&#l%J8iQ4 0 j^tt-h. 30 ^»^T4L 180 ^.^-t, 210 

16. — *|-*m&-^i^^>&.r?i&^i&X, 1~3 
t^^ — & ft #L&&* tt <k**—4M.*L# 



ft « * 



*j£qB^*.**fc«£, ^-^^^^^it^^L^^^i (OA) 

*. /3fr«TiM ®fc1&3t— #*J^fe*<fc. 

£&^tt*)-rt:>&#4±55rfc, £##&;fc^J^:|L£# CRT 

JL**, ^■*Jt«* , */^««04l^*^Ait-i*flt*-» ***** 



flfc.Ait'fr. £&#-t&.# 2 ( ^T, ftftftfcX ) , 

« A. @ 3*, ##1 I*! & fc 

& t^T&#tf #JtM&&ib# ( #T^# CH) , 4L&£gm& 

>jt#^BS 55-48733 ^^mt^^T—^4st^ I ^'fe 
fc$ZLl/4 &|&#6$,6JtJ-^ TN ( 45°3l ) arAtti&AJfc-'MtJL 



& USP4701028 (Clerc ^) t, ^T-M 

tf. i/4&ffLtf, **AJtfciAA*fc*^ttiUH"**AJfcfi3r*,<& 

6-167708 :?"4MfL) . 

-Mt^-f- 2-236523 -S-4MHt» 4^T-'-*MMMfr ft***. 

i^.— ^-, Fourth Asian Symposium on Information Display 
(Chung-Kuang Wei et al. /Proceedings of The Fourth Asian 
Symposium on Information Display, 1997, p25, £lTffj& ASID97 ) 
t , ^^T— 90 JtJ&^^J»J>*.A*JL^E.iL**.( 
ibtfi^i&Ji ) -5£3LT3t#^tf l/4*pUfraUMM**-W***#. 

<Mfr*f"f- 4-116516 -|-4HlLt. -frif-T— 4KMt*tt*A 

Pancharatnam Proc Ind. Acad. Sci. Vol- XLI, 
No4. SecA,pl30, 1955 t, *+&*Ml&M.4Y&*L«l#¥l3t*t 

ftUI-tiMfr^-f- 6-167708 -t^lfL. #^^ 2-236523 ^ 
ASID97, 4-116515 ^^f^^^tftf-MMMarS.tf 



( fcftft^ 6-167708 -f^MfL ASID97 ##&T ), &£-J&Vl&T( & 
#^^- 2-236523 -f >£S&#tf ) jL£-,M*f») & & 

5.6^^.^. #J*», 5-127822 ^^tet'i^T# 1/4 &BLJt 

£-hi£$iL#£L*-t, #2f*88 55-48733 -f^^^f 4HM*J* 

%fi\> t £_ti£ USP4701028 /^>^#^JLJ^ ;F £ 
*UM&ti. ^*Stii#*«j, *MJL*«»*tt. fi*»*ifc-F*t*£ 



£-hil#*f-f 2-236523 4>4HlL*»4t4f"f 4-116515 

jfc*h £-hi£ ASID97 /8fr4S*f**&iF#3.t. 
^, >f*£^£^i:#6<,$;#^T#]4ttf l/4&0Utf^#£^£^ 

£ Pancharatnam tfjfo4rf> % Mftf @1 * 

& ^ ^ %. & & H 60 # 3fr & & & & & . 

*p, it^^A^^^Xil^^^^^^^^&XTfe^ 

5-127822 -f'iMfLt JS*3M*tf&#, 5MB 
1/4 tiL&K ¥}ttmjQA%&JZLMtf}$L&, &m.t#J 1/4 OifB-AMH 

i£T******J^*4M*&fe******i* 1/4 *0U$.*tt 
Pp, ^^T^P^.^^I^-t^*^^#'^^^^^S. ( & 



1/2. 3>K £#**)t, &f-i/4&i& 

jyUii£^T*p, #*f-^ 5-127822 ^'*4fL t^^f ^*^*L*Si^- 

S., ( v*T, fiU#<&4M ) #M.6*A4in&#JML& 

Jli£35 1 Hte^&X^^ygr&frXtfjA, £6M 

# Sfl -t Jfc SI #- X at # * « & it # 3l IH & & $L S. fh Jl i£ 

150nm 350nm»*T, # 

4 5/£~ 100 /£. 

ft. A >&^,^ jffi- 4*. & T A & * 3LX &, JSf-ui , 



180nmi*T# 35 1 ***^;fe*M*#.. ##J^*^,^ ft 

200 nm ^-h 360nm «T^^ 2 jfc#;fe4£JUh#*L* >2Ufc4#^#&, 

##*L^J^J&^^rA^^^>&92 8t, |2* 92- eiltfte, &*t;&35,!i 
flttJMtl*. 

tf*L*#&®ifr 60 &~ 100 JL, AN", ^^tA>&^>^A^*r#^J. 
^j^A^^^.^^^^. 250nm #Jl, 330nn#T, 2 

&x*-t» 70,(£#Ti& llO^X-h* 150>£»tfT. 

JUL. &^^#^£^&^:i:&#iMi-^&A JL^ 



# it i£ # <£ & * iL* & A * £ £ * » £ T It # #L «9 It X 

*it^|5 2#JM*****L*R3MfU *jfcjSL*jft^. 

# -f- ffi J*3 # 3> & fa * <Hr ^ ft «|± . 

tt + AA tf#£.3rtiLft.£ttft4!, * *L#ifc & ft W& 

^ W 3& 60 iUtg M. & & J.. 
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# «L ,SL M m «. A & ^ 3t X . 

#*L, |L*fjUa**"f Sfc* 450nm *&*«&*j-*+^^**A n ( 450 ) 
alto -fit*. 650nm ft #'&A n ( 650) J§#ltff-;& 

^: 550nm # ;fc ft A n ( 550) 3-tk&M#i 

# ( % 1 ) , 

1 £ A n ( 450) /A n ( 550 ) <, 1. 06 
0- 95 £ A n ( 650 ) /A n ( 550 ) <; 1 
at-*. *#A^«**.T ( # 2 ) , 
1 <, A n ( 450) /A n ( 550) £ 1. 007 
0. 987 £ A n ( 650 ) /A n ( 550 ) £ 1 

#1 10: 1 ii&*fcJ&3S 2 

65 ifctt-t. 90/tiaT, ^8t, ^&A>&#&A3*.4fr 
#^-il-^>S. 0 B 8^^->S.^ 3M*£ 250nm «Ji, 300nm 2 4tJ& 

IftilU* ( 2 ) &A^tf ^ft^ft^-fe^-* #J3£M&& 

&63 £ 110 JL«Ji, 150 AiKT, %&1*L&jr&%LfL*l&&H% 2 
^It&tf&A^^^ft^ft^ 90 JtLtf ;Tft*>.g.^#&-^tf 



£03 £ 110 A*-t, 150 J&ttT, X&VL&TT&tSlZL* % 2 

&93 20 &~ 70>&, ##^&>5rtei£^#&^# 2 ^^.Itfifctf J& A 

£ & it it # I& # -f- ^ W & # Jfc £ # ^ i& A 6* * F*l * # t ^ « # 
^ JL ^ & # + 0j • 

&63 % 40 JL- 60 ^fe^jgt^^^^^^*^,^-^^!*}^^- 

<&ij Jl*£J£ 2 #j&wm#&A^#rjiltf £&e4 o Aia a. 

30 ivXTi 180 £#-h, 210>dtiaT. 

tf#f»J iait^S.^i&^-t-fS:S.^^iS:^«.^^ 
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a 9 3tftiL*-**.AA**.*«*ii#4^*A*4*i 



II 



S 12(a), @ 12 ( b ) A4MML*i§ **** 5#iL#^&&£ 
m 14 7 #Ji#&l*mtf &.&^:y«^k^S8.& 

m 18 4.4.^££**J 9 *iUi- 
@ 19 9 4* JUtttfcfe ( AlUIHfi. ) tiiLJMH&t* 

® 20 ^l^^^B 19 ##J3:&£.«l##^*fc*«l 9 ttilJH&fefe. 

S 21 (a) - ® 21 (d ) A^*]4t^i*£iMRi 9«*£.4t$ifcA2. 
^«^#A#9a. #9b, #9c. # 9d g&3,3rT$K 2 

H- 



Be. 5. tSl Zlzr&Mi ®. 

® 30 12##Ji#12 a ^##jMMp^l$frtf»ffl. 

S 31 3l^%$L*\ 12##A#12 b^^*i^i^^*r*® 

»fl # * 8 £#-*3" ITMH . 

^j^T^it^^*t«^^^^2^#^.4^^^.TM^i^#^:^*tS 
&&.fc#jktt>aL.Bi,& 1. £T^P#J& 5 -hS&X#iUL#JBI 7, 

ft * m W 



Li 



7 KftfttLiSLtfLmtf, x%&tt&54*i%*H£$-*>te.*r'*f. 
itit^a^^j: loo. £*£*fc$&t> BH&^&* 100, #r£tt 

J^4^^^^Ji^*«^>&i8e.5.^it#^^il##*L8, **** 
jL##*9. ;SU&4#-# io#j&. 

#T, i£«/§*#****** 8. ******** 9. ^L«^ 

# 10^**;fc#tf *##*;?L*##. 

# 10<MM|ft.AAl. *jMfcJft4l!*^Mt«*4b4M 10 4Hi£fm&. 
fc-g4&#L>i 10 #xMM^#-#;t;5r*tt -jLft****-***^ «A 

# JLI|**L*, ********* 9 ********** 8 2t£# 

iti, :fcte********8##J&&ifc^fo#3£i&.& 100 nm 
«i 180nm I51T. ******** 9 6$*tJ&)*-^>5r ft fi$ igJl£ 200 
nm eiJi 360nm JLft*4M 10 # #fc4*-5***** 

***8 fl»jfj&4*/9tA^AJt^eK *JM 10 6*i£#4*»4, 
******** 9 J&4*JStA^AA.^02 H, |2*02-ei|#te 
% 35JL«_h 55&«T, *|ifi±**** **** 8 j£#>MJ-*£# 
*L2tttgH&**. i&Bfr, f #B|«4fL*, 
Jii£ 3 ^**7G# ( ******** 8. ******** 9. « 
10) 

2 ^#***&JN^fc&**.afc#il*f*tf 

^92^^, 4**|*4I4M 10 IK ***** 

4Mfc*8fi**tJ&#* 13. ******** 9 6**M?4*# 12. 

l0#it:#* 11 J?********8«**FJ@* l3*fA«*AA# 
61. **Ji 10 11^********9 12 0r£ 

tf#&#92, # gift ££,61=75°, 02=15°^-, $&&£*££ # 

*, JUtttJM 10. ******** 9. ******** 8 
X#**.£t£^4ir^l|***%*^**-*. r 

**, X#*|ift.AA 1 J£«*/UR*. £*J*-r*f4fc;M&*JBL#fl 
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£^#^>atf nm~ 700nm#;fc$M*Me £ f-iff^*-— 
>&*##>{£;£tt^frii.#'&, 500 nmtfifcx^ktf 

&i&T;& lOOnm- 180nm tftifc 9 /^^TT^ 

St^i*., £.-5 500 nm #it*t;&#3li&T;& 200 nm~ 360nm 
^»_h^f^, @81=75°. 92=15°, ^12^ 92- 01 1=45°, >J?#>3£AT 

35° £ |2* 92- 01| <, 55° ... (1) 
61, 92 £&^#£jf5Ai^^#&K ft£jt, 

##£L^;*5t. *t*K ( 1) ^^4Liit^, |2* 92-91|#te# 

&8#2o£, Art JUat-^*^-f*i-*A 

##*L 8, 9 1 ^«L^r4ife^ft#^it^^7 Ji-S:^ 

>M, **.^4*A'A l A-i 
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1 #4*i«ii^4i&&#*tfc*l>& 45 

fiOUt^And-ft^^H^ 150nm « Ji» 350nm #T. 

i&i, _£#«&#>4:, 60 JL«-t, lOO^i^T, JL& 

1 #l%L&XL*rM*M.An m$L&M: 1 tf/f-Jlt d «* JMftAnd <0U* £ 
®& 250nm 300nm #T. — aMf 65 

Ji. 90j£>XT, JU&AA 1 ^>&^jCL*r#^J-A n 1 
& d # ^ *K And 4£.#&S>& 250nm «_h. 300nm &LT . #Jt# 
Pp-ffciM^ifcilfiyS- 1 4. 5jim#& B B fl 

£i££.£**#J#£"fr, 4b-*TiHmi&&M l«Anj§ 0.0667 

l] 



f = l-s| (2) 

b,. s 2 . s 3 , ^-1 l «T*S*. #*J^s 3 , S^W***.*** 
±1, ;fc«V»#.*tf*0, ttB^^&HfrJMttflte. 

^ f =0, #*««4M;rttt3LTi& 0< f <1, $ *>T 

% f=l. 

8t, *»***Ut* f=0 ( . *il#Je****-^*"Wttf 
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it, B«****i**.i ,t A*-t*Jti». #^t— 

^tftitf**************- ****** 



&T*ti£*f-^&& f ZtHrtfr. ******* *, ^^^-^^ygr^.^ 
Jones Matrix s 3 i£^#^^it#T>a 

f = 1- {l-24> 2 ret (s i nc y^et+cj)^ > 2 } 2 (3) 

i „ And 

t ■ ^ v _ s i nX 
sine X= — ^ 

|L@3t. ^^^B^tfJ^^^^t^t^^^ ( 550 nm) 
T#*f #3»£t f #^t# And iL*L* 3 @ 

# ft # * ^ ft £ & T A A^-fc ^" # ft . 

@ 3;^ #- — &-£( 550nm)T#{i, ^^^^^JiLat-Ml' 380 nm~ 
780 nm ^T#4£ft#tf ^&i£*r*f ffr. ^afc-fc^ 550 nm 

# ^ $!) -h i£ # ft 1t A # ^ tt & * ^ * I*J #1 ^-it ft t 

4Mfc. &.hi£iC(3) t&tfft&£4tU£#i& (CIE193L fit 

y bar (X) ) *» D65#>£;fc&tt;fc-i#-^JL S B6S CX) 
(4) , 
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f vis =kf 78 °y U> S D65 U) f U) da 

J 380 



(4) 



k=i/f 78 °y (a) S D65 ^) d * 

J 380 



3,t, f(X), fci(.(3)it£, #7|-^.ifc^^:tH^^#t^-^ 

J§@ 3^^l, ;|fi*t^And,2U*fc j?Ht#7 #-fc^.^.^C6^ fvis, if- 
*^@4. itJ£, £i+#t#JgTA n *Mfc<ftAnd4:& 
-fc ~# 550 nm 

( 2) tf-Ff^&lt f ^fci?^>F#iL##-&*fc*]# 
iti^&T*^-! & D65 ifc»Ttt&JL (x . y ) . >&B 5. S 6 t^#J 

i: )T& JL*F# &tB( x,fc 0. 27 «Ji 0- 35 VXf , JL y & 0. 28 

7. 



ik&ttfttf>An &&%Tfc. 3tST#An, &mJfL<k 

■f &£r£$r^&&% 0. 05 **Jl. 0. 065 

3pm i«Ji. A 4nm >5t .htf ftAA/lJUfcfM* ^^f j*5L 

And#TFMr 150 nnu jft*f£ 250nm « -fc 4.^/9 

&&*)->&6*£l^A n *: 10%&£¥)&. jfc^h, fc^^^^T 
^T^i^^f^-^-, #T>a, ^##And tfLfi^Jt^^i^And Tte, 4. 

ftAndiSLZLlb 150 fAXfrfo 
And ^-LfHib 350nm. #i%L& % 45 100 A, 

2] 

JZlM&$L&M.^$LM., 5>Mf,Sr#2a~#2f. 
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f-&;t;$^l*]#And, 0tKUfL*mib4SL. 

#&#2a. #2b, &%$fi4£ffi¥)tf)1i.I&n? Vth- 3. OVthT, HL-fcALG 
*j££6$&S l*J##&#2c~ #2 f , ^*£.ff£ (#&#2c. #2 f ) , 
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& t &%.-**f'M>%r&\%& (#2d, #2e). 

^^^^^L(GK 82) tfff&T, &4£*$)&*f,&#2a-#2f t**l 

m^^it^^— ^iit^. ( *p, «.ei *»02 jSjBtiU#-|f-f ff*#> 90 A) 
5%L&MM-M%.fc>& 150nm iStJi, 350nm 4* 

45 &~ ioo it, T>*£#,^tf-&^, 

3] 

&n l ?>>g^S'J'fc# 1 ^J&*&;& 135nm^L 270nm #) Jb^teiL£*h&fatfJ 

n. 

*.A«$*-it. ^^>^^^#>ft-&^ 1 4. 2nm#4a 

#4UB«*-MfcA##. J% &m.t * TFT 

•tt, #4±. **|aLft.£H« *Aflt##*t), *^#An^3&;$ 0. 065, 
ill, #&A£ 1 «4Jt^aHA«L4r^A^«.4K&iLA 273nm. 

10. JUF#*L 8, - A#4R«LJL##«L 

itJft^Mrte, 12 9 &3r#, 13 



11 -^^teJMMtfcL 8 tf)j$j5¥izr4L 13 #r&# fc&ei iZJL% 
75<\ #ife4#-X 10^^##^^ll-^it#^^ii.##^L9^if^^ 
12^rA^^^02&^i& 15°, ##A4Ji^^^f 

10#j£#4*3T# ll/?T/il## JLe3i£vt;& 30°. 

ifc*#l4iA*MIMfc 8, 550nm tt&iijjfc^,:* 

6G0i§:#.?fc4£#i:& 130nm~ 140nm jfc^Mi'ffcJ.jKgM* 9. 

*##l3#ttit:#3fc4£**# 265nm~ 275nm#;fei{£Ji.. 

*>, ^Ta«AH 8^r^^^^^J^^^«:^:#-^6t^8ti^^. 
jfc^teJMM^fc- 8, 9 ^-^«^-^r#5Jiiti±^it^^^ll^— 
i+^-g, ^«#;fc^#iteJL*h#;& 8, 9 t«i!>'-f 

5 Ji#;fciL#J&#iU*;fc. £®9t> iLft^ 100%, 



ft 1 135nm 270nm jUh£#L^ 

**M+>t, i 4. 5^m(# 

&#4a) A 4. 2*im ( #&#4b ) 70 MM A 1, #r£## 

^AtttfeAJHt, J* TFT &#3t&ifc£^&t&ffiti*.ifc4- 

JHM*#4±) . *4-#An*** 0. 06. ali, 1 
i^AA^^M^***-***^* 270nm (#&#4a) 250nm ( 
#4b ) . 

9#S&£, 4*B 11 *t#it*f 7»Jt. >£S U t. 11 4L*«4M 60iS: 
12 4L*A**-ftA#«*L 9 t*#J&#*4t, 13 ^.^it^ 
ft&JLJHSHl 8 60^^*b^-#., 144L#i§£.#JS. 4 Ji^j&#Jtl$JJl£2 
#j|t*p£t^j& 2 ff^tf&A^^tf&l^^ 15 -&^-^>fc#J& 5 Jl 

ft A * 4t X 60 >V ^ £.4U£ti S . 

ii i§jk£;frfrj£4Mfefc 8 13 flr&^a&ei 

75°, 10i***#** H^*#*I^A##*L9 t**J&# 

12 m &tfjM£-Q2 15°, ##*J& 4 -t**ift.A J£*J* 

ft 14 lOtf}&M#yt& 11 ^^60^^93 iit^L^ 45°. 

ftJVJtttA. AJMftfc 8, 560iM«*4.*&rJ*5- 

fttfi&#iU£#J;Hj 130nm~ 140nm ifc##l^Ji*h##L 9, 

Jlr##fl##ifc#ifc-£#]# 265nm- 275nm 6$>f8>t&ii. 



&*fc#j 3— #^-sr^^s ioj?t^^it#»'J^:^^.^se.5.^fT*l^:, 
^t«, stem, ioo%. 
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llO&^-t, 150 &#T, ^tA%1&%.iF&^&ib&MQ fo&&-*%. 
5] 

B a 9>gr^X'J^t^ 1 >^3£i&# 135nm^270nm#;fc#;tfH£J.:*h#&tf #1. 
US.. 5 -htt&iUm 7, #4S#J&###jfciU*'fe.*3t. 

* 70£ttift.i&£t 1, ^iMltf-frAifcAJMh -^^ii-^6t TFT i&M 

( # 
SiL#*fc, fcAflUMHt) , X^#An^#^rO. 0667, 
JtX, 1 300nm. 

10, &£4l4fcJUHfeil 8, £#4!4fc4.*|»&*L 

>®12(a). (b)/5t^. SMf *$*H£;t, ##J# 7 t^^-A. 
£@ 12 (a) , (b) t. 8— #, 11^*M&4M lOti&tt 

#^rii, 12^^it#^<iil##*L9^^#^-<a., 13^it#^ 
teji##*L 8 tfjf^&^'ti, 14 4 Jt^jfc#Jti$jJ& 2 

#»*p5ti€jj& 2 15 5 Ji 

#t-^#&#Se.£:£&, *»Sl2(a)#T^, 
10 ^it^^^-'fSL 11 4;fc#;te#jL*M£M£ 8 ttJtJMt*** 13 0r&tf 
#&ei ifc^ifr 75°, 10 tiiMH**-**. 11 J*ifc#;te4£ji## 

&9#?^&^# 12 ^TJ^^^>^e2 t££L# 15°, ##J&4-fc«*S&& 
^^^^^^^3 14^^#->t lOtfxMt&^i* 11 0r&#&>&e3i5l;t 

# 40°, ##i&*f &###,S#5a. 

£ — >® 12 ( b) ffjfiF, ft&feti 10 it: 

##2r4£ 11 5 8 ¥i^^^iT^L 13 flrj&ttfr&ei 
&5t# 75°. \Q ft & \l H 

flj^r&^te 12 ff[M%M32 15°, 4-h6$&&^<Kl 



14 M&fcX 10 tfjikM&3T& 11 /5fr/k#)S&e3 &$L% 
130°, ##*#A###»#5b. #*#5a^#A#5b, e3*FQ, 
GK 82#il*]. 

ilft>Mf &#5a #*#,&#5b, i^Jii*. 3 #11*1, ^ ft # il 

550nm #4^*^6#&#^£#J^ 130nm~ 140nm 
;fc#ft4£ji*M£M*L9, &%&m%-&J&Mjtl3.*\% 265nm~ 
275nm *t*h *N*4M 10, J & *>JtM £ 

#5a. #5b) #it#if^fe/£tfft:&'i£. 13 *#SU3-1** 

#A#5a^*J^^^-, 13- 2 4^#&#5b ifta-J^^^. *t*K 

J*_Li££:ifc#] 3 — #*>T^^® 10 f/f^tfifc 

# ge.S.aMt**l3:, #r«> j§ Jis*^**! 3 jfeft, 100%. al@ 

T.iaftft i***iL#*. *t» 13- 1 £-^6*#A#5a, 

& J. ( #,Sr#5a. #5b) ^Jii^^^J 3^^#M>^^^^^tX^% 
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6] 



9 #;*8*ti"&-fc 450nm #;fctf*r##^fc#'l£A n ( 450) ;MB*t1"& 
|b 650nm « jfc***MM t £-*l**A n ( 650) i*;fS**-^&-fc 550nm 4* 
*r4*4^ft#'I£An ( 550) 3Lit*r An ( 450) /An ( 550) A 
n( 650) /An ( 550) % * ft ift^te An( 450) 

/An( 550) An( 650) /An( 550) ( 1, 1 ) * ( 1. 003, 0- 993 ) , 
( 1. 007, 0. 987), ( 1. 01, 0. 98). ( 1. 03, 0. 96), ( 1- 06, 
0. 95) , ( 1 1, 0- 93) . i£T$L5. 

4L5 
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O: tiLRJL&ttHM, A: £.-f-&JB, * : *it^4fc/S ) 
f^iHgi^fXmik, ■kr*i$L$l%m&. l f£ A n ( 450) /A n ( 550) 
<; 1. 06, 0. 95 £ A n ( 650 ) /A n ( 550 ) £ 1 ^ £. % , JN T i* 
%.TF& : §L&ifilJL4&Q%L&3--fc%-X, *>3t-9i8L%-$imSL 1 £ A n 
( 450 ) /A n ( 550 ) <, 1. 007, 0. 987 £ A n ( 650 ) /A n ( 550 ) £ 1 

7] 
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tfttkHL^T® 15. ^iat&^-rtf^i*,, dt*#e4 i£;t3r o Jt#-t, 30 

/t^Til 180£#-h, 210&>*T, M*TM%$i&4t-k.&$idLs *t*t 
[£*M*J 8] 

#rffi@. 16 a/^, i&JtiLMm$L&&iF&M_ 16, 1 

A#i^*&7C.>fr# TFT 17. £ TFTiG-fr 17 ^JJK^fr Jfl g£.^ ( @ t 

) _h, ^Av&l«]&i|LJ& 18, TFTX.# 17 6^«*Li^^ O 
^ A ) M&J2lM&$~-$:*l&. 19, ati±^)tt^Lifc^^#-. 
19 -t, # lOOnm ##>MA;tiSjJ& 3. 

«T, jt^Jfe*£»J^A>F&. 

^l^^ltJi^.tft ;t*h 17 frmftmmm ®t^*)W5 

& 21. 20 *><h&& 21, fl^aj&^A^JMsjL^ 

Dl> D2 ( $~t&® 16) # Dl, D2, -fcldfr:^ 5jim 

3ma. jtt^h, #I«]R| D3, 2\xm #Jt. ifc i£j£i!!r&# 

t, iit^l^ 1- 5^m, ii.it*J&60^jfe,X>^, j^^i^, ^A&^tf 
A*. 

i&T^J.JiiE.i&^20, 21 20, 21 (3) 6$ 

-f-Jfe*. ^ fl#*&***#J»###A7*#'fcl* 22. St#, -fifr 
4fcJ& 22 &±&&20. 21 A-f-jf #>&tf&#., jyLiRi 
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m.&Wft&*±ffr&?r£.ftM TFT Ttti-ttA 23, *r\*ftjbA 
^m&^-tft tg^ 17 ^tg^MR^^»^,^^( © 

@^T^^*^^^^^^^^Hj^60^^^^S.^^t5-^TFT 
ic^^H-J^ 23. 

X%L TFT 7G4f#J& 23 — &tiLm#l%~ ^*tJ&-t, 
& -f ^#f»J 25 #J & &&&Jt. £ A SI 4fe#-ifc ^ JL * 25 il 

£^&2I 24 -h, ffi«l#^itit^«^:^ ITO ( 48#fUMfr ) 
##i£^fc*16, 140 nm#*#/^1&®l£##-?-58^TFT7G 

;fcit#'|£|^fe*l 19 31 fcfe 6. >fc#-fc^&;t6J& 2, 

^.^jkal&l^jk 26. 

;55*h, *p4&i£«8*.&. 6 140 nm^-,£>X:*htfJf->£, ,Mfr;fct 

¥]$t{M.3l&% 90%Bt, &&g#&26 tfifcjH^, £ Y 4lL T # 50%. 

^4£-t&5$-i^4Mfe#tf TFT7t##A23 26, ft 

flf**atfr«.^#t«, -fft#ifcAj& 1 ft #Wtt# 

A£ 1. &q-$L&&tt7rfa##Xjr&4lF% 12 i&ifc 



£Jii&al&&#,& 26 «*J»&iAA 1 ftlLifi— 4*, i£j£i*l£^# 
m®&ft%f&#M&%te&£4hg&. 8 ^ifc#;teteJi##& 9, # 

;££;fe*i<Kf#|jkK'fe#.Ji 100 #4fe#->t 10, *.#^9^il##*L 
8, ^#^3<3:il##*L 9 #6&3., 17 /5t^i£*r 7«:^. £S 

17 t» W^fa%-?\ 10 i£#4*55r4i, 12^^^fc#^>f5:J.##jte.9 
tf3frJ&4*;Fte, 13^^ifc^^^^##*L 8 ^J^j&4b^, 14^^ 

^tfJttfj^te, 15 TFT 23 -h^J&tt Jt6)/8l 3 

j& 26Ji^^^^:^^2 14 #3Lj:tf 3 i,t^t. 

JiS£g&3.:£&, **ffll7 0r^, 43Mfe#-^ 10 i£#*b3r>f3L 
11 -5;fc##i^Ji##£L 8 6t^#^r>f3L 13 ^r^.^^^61 «L^^ 
75°. 10 #i£#4*>5r>& 11 -^jt^^i^Jl##*L 9 

12 flt*.* 15°, 4fr3l&3£*b& 26 -t*m,%£^-fi* 

^L^^l^ 14 10 ^it##^r<3: 11 0f£.&**§,£e3 iSl^ 

130°. 

j&*K 1, T^tfL&ttftJeTR&jb 4. 0-5- 0n«n 

M;M-ifl%L&M:, #iH#An # 0. 0667 #*SL&, 

19 £x£&&>g i m, *et R«AMH#M#4L 

/W^. 19 Ji^A^ej^^^, -g-^^^ot 
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*L4tfc#**4Mlifc*£a'fc. Sib, 24 
&T&,&te, 24 

9] 

*rfl#*i;tN-##M**flL ^B2ot» 20- i ^iMfe-W^ 



M&&ftft£Kifi%zrftte.#jJ$LM&#i&g t 20- l t, H&gMW&A. 
&w ( 8) 20-2 t. 

#^.^T ifc # Kf A m to ItJUtjML ft A rfr 3fe4fc # j* 

*«(«»*JH*). *J9-f**^.#*-*.i*#*-fJt. £®20 

ii.ii^fe^*^r-hi£#*E6tF*.AjN-*L^ TFT 7G#*tJfc 23 

-5 £afe#J 8 mfttf)yr&WtfX)&&%ttA 26 -h^#J* 8 —# 

tf3.!£jj&2. 3#iie^:i^*hiS 70°) , tf&4##*. 

JUh#;fcL9 tt8S3.*J5], *«®21(a) - (d)^r^. 

£S 21 (a) - ( d) t> ^-tifcB 17 — #, 11 10 
#4*3r<&, l2J§Lir:&%te{LM.4h&&9tfi$&&zr&, 13 jMf** 
#?4LJi.##& 8 # 4*^43- , 14 4^^^^&^^N-A 26 _t^&6* 

2 #-J$fcPf Jt6lJ& 2 R^tf &&^6*;t6>v5r>f3L, 15 
TFT >C##jfe 23 J&#;ti£jj& 3 *Afe^P^Lf^J^ 3 m&tijtiL&fr?- 

@ 21 (a) WAt^S&i^l.. 10 
^ 11 J5&$te&M.*h&&. 8 #J&#r;5rte 13 ffr&rtM&Gl 
^75°. #te#L>i 10 #J&M&7T& 11 5 9 

12 #r&# £JLe2 15°, #a*&&*tj& 

tf)&ftzrft 14 J*4fc4M 10 #i£##:3r>t£ 11 ^£.#£.£03 t££jfc 
130°, ft¥t&ft&tt%ft&#9a. 8 fan) . jfc*K -ft 

&&il#J&26 Jitf&&^#>tft5Fi^l4i? 3.^^r^J^ff. 

;5*K 13 2i (b) #r^#,&t 10 



u -5ifc##l4£Ji##& 8 ^^J&^^r^ 13 JLGl «. 

75°. 10 tfi£##r3r#. 11 J? A^fe^MUhtiHfi. 9 tfif 

g&7T& 12 #rA6$*|£e2*£;t# 15°, #i*6,&#jfc 26-ttf&&^ 
-^tf 5tft>5n*) 14i§4fc$M 10#i£##r^>fr 11 /3rA## JL93iiL;t;# 
130°, ^-#^#A#^#A#9b. J*>h, 4£&fc&#J&26 -Ltf & 0 1,^ 
^tf ;ti£j3n£j 14 i? 12 &7Tfa-fft. 

11 J%&^te&ML*Yfefc 8 2frJ&4*>5->{3: 13 #rA##,£ei i£ 
75", 10 #i£#4*y5r# 11 J5it4H9&&*H**L 9 J# 

J&^r^-#. 12 /9r A# & &92 15°, #3! & S^H-^. 26 X¥l$L&fr 

TtfTtftirft imtik%-% i06^it#^r^-^ ii *t At* JMtea 

40°, ##^i#A#^#A#9c. j&*K #.*I&S&;H-Jk 26 -htt&A^ 
@ 21 ( d ) >it^#i5r*#&X:£&, #4fc#->* 10 

ii J* JUH£#l 8 13 #rAtt#,£ei & 

Jt;& 75°. #<fc#-X 10 tfHkM&ir& 11 -5 it 9 tfjf 

^4*^ 12 ^A^l^iLe2 SL^Liir 15°, #*&&3£*t>& 26 -ttf 

^6$;tTS)>5rfc 14 JHfe#.tf io&)ikM#zr& ii /5tA#*l/l93ijUt7& 

40°, ####A###,&#9d. 26 -htf >&,ll,^ 

^^^LT^^r^ 14-5 12 Ax-fo-f-ft. 

&&&&&&&&&& 

ft n &$L, gALsLfa&fttiL&ftf, *?jLi&£&W 8 fait, *T 

#££-#,&#9a~#9d t£#.&^&#&^» ^-B-. £*^:JMlfifrW& 
*#-&i^JSLtf^*J. i&fth SJR'JSifc^ 12 6 .&v5r#.X# 

A****. 12 6 

&jL&4&4t45°gMl& + jr&2t4f1L&9t, #*#9a>#A#9d, 

#^^^^^^-^r^PF 12 .* Ore.*** £5*4*. 4fMK#i6S.&. at 



3j, #A#9b^#A#9c, £.&j$L&#izr&fr QXzt&t!* 12 
[^*M*1 10] 

#jKr£*fc#i 10, ^a^^T#^^JSSL8JW^L#3!^^^ 

JMF^J&rtfjg. **E9 22 /5>r^, -^Ak^fe.31, #^i&4*#iMfcic. 

£*;ftJi. #^AT^A^X^*1^^:^*.*L30^^#^.28 
T # &*Jt 29 60 ^##J& 27 52. X 

&29, 30 I^^^I^^j*^^-. j&*K ^r^^^-g-^#^,27^Li^e# 
&28, ^*3F 

£H 23 tfiJ^^Ufffiffl t^&*£*M*|6$^«&-#;ft. >®23 

8, ifc£;fe4&;MH*#L 9. 10 *fcJtt^)»«^ 31 tfT^fr 

#&27-h, *&i&&&J5ib&ft&&&H±&%%.W 8 ttiMSJ&'fe 
10 2Lib#^9^il##*i8. 9 8t^-^T^#^^^^^J5R^^7C.60 

ilBt, %L&& 1 tf&T^te. ^#.>t 10>3.ifc#^^il##^8, 
9tfg&3:, _hi£ffl 17 0r^;ffJ|S] ( 8) , *-*k*UtK*h At 



*fr****M**L 31 fe££A>4!rJi&.£*M 8 10 **Jl 

l*J*£., AJL*&£«k*ft£?MtA28i?tt#^ 104LjS]tf 

29, 30 ^i3]6*^l$ 

28 6^^®^/»^*Li^#^. 28 -5 ft. A A 
26 tfjJfc&tfUSLM. S)*, *fcJ&£#.#l 10, ^IT^-^^^^Jt^'fr. 

i£HJJ 29 jL4£fc££;fc#^JMh#& 8 1 
[£^#3* 2 &*fc^&] 



*Hfrx.«*tf-X.^£-fK -^1Tii^r«.^it^-#, 

teJUMg*SL8. 9 at, -5 £ JUT 1 

101. &® 26 t, ^tfiT&,SL#^>&&&^j&Xt# 3 
4B^J1##*L8, 9, 101 t*»JL—M. 

BWt^WW^^ 70°*L&#B=J-, 1 6$#&#i4iJL 



50 nini*, *JT 1 W#H£JL>& 

£® 27 t, f^^^^tlj^A^ 1 ££Pf3K**#&T<$ 
27, 3t££*&.^ifc© 25 tfJtiLMM$L& £fa%L&%- 
ft. £*8[4fc&T, ^^>& JL^tf*^i^ii.ii>&&,& 1 tfifc, -THXtf 

^n&m&%tim% z &^ft&M.*b&&. 101 ^^^r^^ifc^ 
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4Mfc@ 28, i£#jt;#-if&rtf-iM. 28 fti*, %MT^i£ft 

11] 

11, 4*lft4L6 m?\#l^$SL®MFT &%-£3&® 25 ISf# 



10 2 >h#A#ll a . #llb. 

£ 6 



*~ ~ 


#lla 


#llb 


And (nm) 


260 


260 


93 


40 


40 




70 


60 




75 


75 




135nm 


135nm 


&#ft>{iJL*h#&9 J&J192 ( ) 


15 


15 




270nm 


270nm 


95 (&) 


165 


165 


£#*l43Lil*M£#. 101 *ti£ 


30nm 


30nm 



£®29t> ^ife^#*&#lla> #llb tfilL&jGLte^iSfiH. %3fc4f 

#FH&, ^T^SLR^^Bl-^^. ^#A#llb, gt^EM*,^, X 
ilS, 1 ^it#^^il##^L^5iL^,#^>fiJl##^L 101 *» 



*-f***«#*#llb «****^ t **** L 8 **** 

-gL, i£i±& J. 8 ^>*Jpt#i§#£.#lla.#llb 

**i/U&*|'*t*.. 2t-^*i#T#.&#llc. #lld. 
#lld, JI-#^-ti££*fc^& 1 tf® l;fffFQ#»rtfl^#l. &#£.#llc 



|L7 



~" ~~ — — 


#llc 


#lld 


And(nm) 


260 


260 


03 ( it.) 


45 


135 


frftM ( A) 


60 


60 


91 (A) 


75 


75 




105 


165 


02 ( ) 


15 


15 




100 


170 



^#A#llc.#lld^*.>£iLJH-#-*^,-^® 29 t^lfc##&#llb 

fen. 

'[^afctfi 12] 



f 3 101, 

#$!&&:&^3L5., #&###A#12a. j&*K ^*fc*|t* 
#;fe#Jl##&;8#35 3 ifc#^^il##*L 101 fi*££#*»g 31 fft^ 
tiiUt^ifcAi^Mti, ######,£#12 b . 

##te£##;feL 101-i»^#A#12a. #12b^-^^^ 
-^#&#12a- #12 c #;fc#>C#Se.j:, ^1^8. 



4. 8 



— — 


#12a 


#12b 


#12c 


And (nm) 


260 


260 


260 


93 itiL) 


45 


! 45 


45 
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60 


60 


60 
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